MHF 4U Final Review Sheets

1.

10.

Sketch each polynomial function:
a) y :%(x—z)3 -3 b) y=-2x*(x+3) ¢) y=(x+1)(x-2)°
d) y=x*-13x*+36

Giveny = f(x) S S S PN A
a) State the degree of the function. ;
b) State the coordinates of the zeros, localmumis 17
and local maximums. S S
c) State the intervals of increasing and decreasin A
d) Find the equation of the function = 4 _53 _4 fl

a) Find the quotient and the remainder wBeh-4x+ 3 is divided byx—2.
b) Find the value dfin x> -2x* +kx-3 if (x+3) is a factor.

Factor a)x’—4x*-4x+16 b) 8x*+27 c¢) 5x*+3x*-12x+4 d) x*-11x* +18

Solve each:  apx®+x*-18x-9=0 b) x(x? +9x+3)=-5(2x+1)
c) —2x(x+3)(x-2)(x-5)<0 d) -x*-5x>+6x20

Find the cubic polynomial function with two @ zeros 2 and 3+ V2, y-intercept of 7.

a) Find the value okif 2x*-4x*-3x+Kk is divisible by2x—3.
b) Givenax® + x>+ x+b, find the value o& andb if the remainder when divided by
(x—l) and(x+1) are 6 and 2 respectively.

Giveny =x®-2x+ 3

a) Find the average rate of changg wfith respect tain the interval [-2, 3]
b) Estimate the slope of the tangent to the catwe=3

c) Find the equation of the tangent aixat2.

State the asymptotes to each curve:

a) y= 3x b)y_2x3+x2+5 o y= 2x*-18 d) y_x2+5x—1
x2—4 x? X2 +x-12 X+ 2
e)y=2""-3

Analyze each rational function the sketch tteghg. Consider the domaxand
y-intercepts, asymptotes and symmetry.

2 2X+6
a) y=——-2 b = oy=
)y X+3 )y x-3 )y xZ =4




11.

12.

13.

14.
15.
16.

17.

18.

19.

Solve the following rational equations and undies.

2x* +5x—-12 _ 2X _ X+3 3x+2 3x+1 1
a——— =0 b) = C) = -=
X+1 6x+5 3x-1 2x+1 x-1 3
d X255 o)1 < "1 X X1
2x+3 x-1 x+2 Xx—2 x+1

-

models the population, in thousands, of a tbwears

The functionP(t) = &:8)

since 1990. Find: a) the initial population.
b) the average rate of change of the populatiom f.995 to 2005.
c) the rate at which the population is changmthe year 2000.

a) Convert to radians iJ5° ii) 330° b) Convert to degrees: i) 4.5
Find the exact value of: a;)nA'—é7 b) cot%? C) sec%?

Solve forall 8, 0<x< 2 Find exact values where possible.

a) cotd=+/3 b) V2cosf+1=0  ¢) sind=0325

d) sin(20):§

e) 3sin’d-5sind-2=0 f) 2cosB-cosd=0 g) 2sin’@ = cosd
h) sin(26)-cosd=01i) 2cosZ(#-1)+5=4

o 3 . (3
Simplify co{— + xj + sm(— - xj
4 4
13n

Find the exact value of : a$in£ b) cos——.
12 12

If cosH:_Tj, 0< @< 7 find the exact value of0os28 andsin264.



20.

21.

22.

23.

24,

25.

cos 8-sin’ 8
cos? @ -sindcosd

Prove: a)tand+1= b) sec¢ 8 +sin* 8 -2 =tan* 8 - cos’

. . 2tanA
c) (secx—cosx)(cscx—smx):w—nx2 d) &nZAzL2
1+tar” x l+tan® A
e) cotd+tand =2csc20 f) Sinx+sin2x =tanx
1+cosx+cos2x

g) sin(x+ y)sin(x-y) =cos’ y-cos X
For each, state the amplitude, period, phafteasiu sketch the graph.

.1 Vs Vi Tl
a)y=2sin=| x—— b =—-cos 2x+— |+1 c =2c0s—x+5
)Y 3( 3j )Y 5{ 2) )y 5

State the equation of each sine function.
a) amplitude of 3.5, o

period of 2—577

phase shift of%

2 4 6 8 1012 14 16 18 20 22 24

The points(g ,O) and (7,-1) are on the curvgy = cosd. State the new coordinates of

these points under the transformations givenyby 300%(9—%[) -1.

The average monthly temperature, T, in deg@edsius, for any month,, for the town
of Someplace, is modelled by the functiqriy) :19,15"{’;4, 4_2j+ 75. Fort=0, the

month is January.

a) What is the maximum average monthly temperature?

b) What is the period of the function and what doesean?

c) Determine the month with minimum average monthiggerature.

d) When is the average monthly temperature al2#t€C .

A pedal on a bicycle has an arm length of 2Gaochrotates about an axle 32 cm above
the ground. If the pedal states at its lowest fpaid rotates at 20 revolutions every
minute, find a sinusoidal function that will modeé height, in centimetres, of the
pedal aftet seconds. At what time during the first 5 seconilsthe pedal be 40 cm
above the ground?

y =—-20coq2r x) + 32, t = 0.9465,2.0435,3.924s



26.

27.

28.

29.

30.

31.

32.

33.

Evaluate without a calculator:
a) Ioggé b) log;3/625 c) logy 32 d) log0.001 e) log25-logs

Simplify: a) log,va®  b) log, & ©) 4% d) 3log2x-5logx+2log2
e) (log10*loga + 2logh)

For each function:
i) State the domain and range i) sketch thelyrap) state the equation of its inverse

a) y=-3?-1 b) y=-2log,(x+ 1) c) y=1+log,(x-4)

Solve for: a) 7 =21 b) 4(3%)-5=29  ¢) 3 =5"*  d)5log,x-8= 22
e) 2log,3=3 f) log(x® +4) =1+ 2logx g) log,(3x + 2) = 5-log,(x - 9
h) 5log(x-3) =2 i) log,(logx)=3

a) A radioactive substance has a half-lif25f years. Determine the age of the
substance if it has retained 74% of its originabarnt.

b) If a population increases at a rate of 1.5%ypar, find its doubling period.

c) 96.2 g of radioactive material is placed iruglear reactor. After 8 days only 35%
remains. Determine the half-life of the substance.

d) A car depreciates at 15% per year. After nwany years will it be worth half of its
original value?

e) A bacterial culture starts with 1000 bacteana triples after 5 hours. Find the
doubling period and the amount of bacteria afteo@rs.

The half-life of a radioactive substance ig/8érs. If there is 250 mg of the substance
now:

a) Find the average rate of decay per year dnefifist 30 years
b) Estimate the rate of decay of the substartee 400 years.

Given f (x) =2x* - x, g(X) :ZL , h(x) = x + cosx and k(x) =log(x-1),
- X

1) find each function and state its domain:
a) f(g(x) b) hog(¥) ©) gek(® d)(kef)® e (f)x) O (2}
i) find xif g(f(x))=1
Determine if the given functions are even, oddeither. Support your answer.
a) y=x*+4x b) y=3x"+5x°-1 ) y:% d) y=3sinx e) y=cos2x
X_

g9) y=2"* h) y:—s';‘x i) y=x +sinx




Answers:

o

2. a) 3“’ degree b) zeros(lO) (4 O) and (6,0) Iocal l(ria>80) Iocal minimum (5, -6) c)
increasingx <1 or x>5, decreasingd<x<5 d)y=k(x+1)(x-4)(x-6),k =1

3a) 3x°+6x+8 R :19 b) k=-16

4. a) (x=2)(x+2)(x-4) b)(2x+3)ax2-6x+9) c) (x+2)(x-1)(5x-2) d)
(x-3)(x+3)(x?-2) 5. a) +3-1 b) -1 -4%/11 ) x<-3,0<x<2 x>5 d)
x<-6, 0<x<1

6. y=-05(x-2)(x*+6x+7) 7.a) % b)a=1b=3

8. a) &£=5 b) lim ¥=25 ¢) y=10x-13

9. a) x=iZ,y-O b) x=0,y=2x+1 ¢) x=-4,y=2 d) x=-2y=x+3 e) y=-3

- Ty
| | | | | |
i 3 6 9141318
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f) x<-10r $<x<2
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13. a) 200 000 people b) decreasing 806 people/yeadecreasing at 624 people/year
14. a)i)3Z ii) ¥ b)i)108 ii) 258 15. a) —@ b) -3 ¢) 2

S

16. a) Z,2z b) 3 52 ) 0.331,2.811 df,Z, Iz 4z ¢) 348,594 f)z z, 3z 52

616 4074

g) 0.675,5.60 h)z,Z 5z 3z i) 3,5



J3-1 -1-4/3 -4/3

by —— X2 19, 1 A4S
242 )2J§ [

17. 0 18. a)

21a) amp =2, per 71 p.s. = rightZ

NS S S NN P ot AN S S SN S S SN N S S SN S-S S s S S S S N S S S S S NN S S
—5n/6 2%/3 a2 w3 w6 ,/ﬂ‘! w2 2a/3 5n6 m Ta6 4w3 3n2 5w3 11w6 2x 13w6 Ta3 Sa2 8x3 1Tw/6 3m lQ'ﬁlDM 323x/6 4n 257/613a/3 9w 14232006 5= 31w/6 16w 2

c)
amp =2
Per=12
p.s. none _,

-2-1, 1234)6?891011113141

\ And-n2 w4 | &4 w2 3wd m 5nM43n2Ta4 2

22. a) y=35sin5(x—-%) b) y=2sin(dx)+2 c) y=5sin%(x-6)+7

23. (3z,-1), (#=-4)  24. a) 266° b) 12, annual cycle d)=0.9786L1 Feb d) June,
Aug

25. y = -20cod2rt) +32, t = 0.9465,2.0535,3.924s

26. a) -3 b)g c)g d -3 e 1

27.a) 3 b)-2 ¢) x* d) |°9i_22 e) loga*b*

28a) xOR y<-1LyOR, f*(x) =log,(-x-1)+2  b)x> :LxDRyDR f‘l(x) 37 -1

i

28c)x>4xDRyDR f‘l(x) 2*1 +4

__6__8_10_12_14 16_18_20_ 22 24 26 _28_3

29. a) 1.565 b) 0.974 ¢)0.627 d) 729
e) 2.08 fg g) 10 h)5.512 {)0°




30a) 108.6 yrs b) 46.6 yrs c) 5.28 d
d) 4.27 yrs e) 3.15 hrs, 5800 bacteria

31. a) 2.58 mg/year b) 0.9 mg/year

3x? log(x-1)

2. a) X2 xz2 b) X +coz{LJ,x¢2 ) 297 ysg
(2-x) 2-X 2- 2 -log(x-1)
2 —
d) log@x’-x-1) x<-050rx>1 e XV sun 1 i1
2-X 2x-D(2-x%)

i) -4,1

33. a) odd b) even c) neither d) odd e) evesdf) g) neither h) even i) neither



